18 Beta-glycyrrhetinic acid triggers curative Th1 response and nitric oxide up-regulation in experimental visceral leishmaniasis associated with the activation of NF-kappa B.
The efficacy of 18beta-glycyrrhetinic acid (GRA), a pentacyclic triterpene belonging to the beta-amyrin series of plant origin, was evaluated in experimental visceral leishmaniasis. GRA is reported to have antitumor and immunoregulatory activities, which may be attributable in part to the induction of NO. Indeed, an 11-fold increase in NO production was observed with 20 microM GRA in mouse peritoneal macrophages infected with Leishmania donovani promastigotes. In addition to having appreciable inhibitory effects on amastigote multiplication within macrophages (IC(50), 4.6 microg/ml), complete elimination of liver and spleen parasite burden was achieved by GRA at a dose of 50 mg/kg/day, given three times, 5 days apart, in a 45-day mouse model of visceral leishmaniasis. GRA treatment resulted in reduced levels of IL-10 and IL-4, but increased levels of IL-12, IFN-gamma, TNF-alpha, and inducible NO synthase, reflecting a switch of CD4(+) differentiation from Th2 to Th1. This treatment is likely to activate immunity, thereby imparting resistance to reinfection. GRA induced NF-kappaB migration into the nucleus of parasite-infected cells and caused a diminishing presence of IkappaB in the cytoplasm. The lower level of cytoplasmic IkappaBalpha in GRA-treated cells resulted from increased phosphorylation of IkappaBalpha and higher activity of IkappaB kinase (IKK). Additional experiments demonstrated that GRA does not directly affect IKK activity. These results suggest that GRA exerts its effects at some level upstream of IKK in the signaling pathway and induces the production of proinflammatory mediators through a mechanism that, at least in part, involves induction of NF-kappaB activation.